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£ ^£ #"8-31*11 Djl^f ol-g-*> <yE^a ^ofl ^o.s, 

S-Sm-S #-8-3i*ll ^, ^H] «J3 #-fh3l*ll nfls.^ ^ g:- 

^]Ei^ti. #-8-31*11 Hiss] Srfl^S #-fr*l*ll efl^Ei-I- o]-g-*H z 1 v 

£ 8 
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ol-g-*V Si 3 em *fl<H ^{Device for controlling 
interleave using non-volatile ferroelectric memory} 

£ 2^r ^5fl^ #?]^ #-fi-*l*fl *flS.E)£j ig ^3£. 

£ 3air ^efl^l ^ nflS.^ ^7} S.-EL ^ Ej-ojnT^ 

£ 3b^r ^5fl^ Tj--*;^ ri(jZ.2j<q o1 7 ) £ c ^ El-Oligs. 

£ 5tt -g- 4=. ^j-fj-^Sfl ol-g-3- Sl^ttm *H 

£ ■& ^ofl 4^. 7^^^) ^l£Slt o).g.^ <?]Ei^ti 

£ 7 5? £ 8^: ^6fl rcj-s #-fr^] ^£^5 oj-g-*>. olE^y 

2E 9 vfl*! 5E 13£- £ ^gofl *)-€- ^ #-fr^l "032.^1- o)-g-^ c]E^e]ti. 

£ 14^ ^ ^ofl #-n-#3] *flJ2.el# o]-g-*V o]Eie] y. jqo] 
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£ 15-cr 1-^^ ^E^W. ^E-H ^JE. 

£ 16£r 51 153 ^ ^Sl^-^1 ^ 

£ 17^ £ 163 ^Ml s]sLJE. 

£ 18^ £ 153 ^Ei&lJi efl^l^E^l ^tb ¥^ EM^S.. 

£ 19^ S. 153 HSZL^ 3fl*liEj *H^-°ll ^ ^Ml SjSS. 

£ 20 £ 153 H^zz.^ 31*1^ <Hsfl°H A oMl 

£ 2l£r ^3 4^1 «a ^ eH^S. 

£ 22%r «^3 HSZI^Al ^4 EfolnJ £> 

[^3 ^Ml*l ^] 

^ 7 <Kr#*ll ojEiElti. afloj ^ofl ^ ^o.^, 

FRAM ^ , ^E] FRAM ^ ^E) «gH ^E^ti F RAM ^<H1^ z]- wg 3 

1:3 ^ 7 <Hf^l *\}2-£\ ^, FeRAMCFerroelectric Random Access 
Memory)^- 3 ^ (DRAM; Dynamic Random Access Memory) 3He| j^e) zJ-ji, 

^3 ^.HAHl^ CHI ol Ef7l- iL^El^ ^ nflg-^j xj.^1 ufl 7^ ^*>S. ^-=-H>j7 olcf 

55-5 



1020020085533 ^ <£x}: 2003/5/21 



<2i> o}z\ifr FRAM^ 7)2) -B-aV^V 5}-- 7 1^^>S.^| jflsflAlB^ *fl. 

^-g-^H #-$-*d*fl°} ^ ^ ^-8: ol-g-*> ^M^. ojsq. 

<y*H ^)o]b\ 7 } ^1^)^x1 SHft}. 

<22> j= 1^ U^*] #-fr£^ ^3*1 Z}^])^*}^ ^(Hysteresis loop)* M-£}-\E 

<23> ^l^Bfl^Al^ JfLHi. ^^Hl ^Sfl -fM^ &^o] ^}7]^^S. ^( 

2^ A% ^3*1 ^^^(d.a^-Hfl)^ -B-^*>ji oj^ y^o. 

<24> £ 2^7 #Efl^ 7 0 V-^-^^ uflS.^ t£o] S£ ±7)- ^ °- ufE^uflcf. 

<25> #-fr#3|| pfls^l^ ^ U^o.^. tilBe}<y BL°] ^^U, tilB 

BL^ ja*r*rfe' y o v 1r°-S ^)^^ < y WL°1 ^ ^ £l Ji , ^] = M <^*> ^f- 
-H 31s. eK] WL^r #^^r SeflolH e}-<?l PL^l 

<26> zl^ J7 ; B?!^]iEi Tl^ 7))°]^7} $\EL£\-9l M <£^.s\JL, ii^ ulHeJ-o] BL°1] 
^^H, E^Sl^r 7fl3flAlEi FCO^l ^#-4 ^slcf. S£*K « 

a1e^| FC02] #3HB el-<y PLofl £^4. 

<27> o]^*]- £ fe #Sfl^ ^-fr^ ^£5]$] C-flolBl ^/#^ £ 

3a ^ £ 3b# 4-g-4 ^-4. 

<28> £ 3a^ ^Sflsl 7 J-B-^^1 ^112-51^ £.:= (Write mode)^l ^bH^ 1 
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<29> M 7 ] S.= A] oJlE^y ^#6fl 9l7}S\±r % <?HM1- ^S. 

CEB7> «H<>|)^ S-fS «-^2}-£l^l, CIS]- -^a]<H] ^jofl o]^- X\^. 7 } f;}o]o\)*\ ^jjLg. 

-^7l£l^ *>o] ^o. Aj^-g. o} 7 }-*)-t}. ojirfl, Ajj^ofls ol^o]^- a] ^ SEN 

<3i> & f ulB^<y BL/H1 «H Aijr 7 } o]7l-^iL #eflolH ^91 PL«^) <el^>^^ a]^ 7 ]. s 

^-j^afl 7fl3flAlE^ FCH^r til^M Dim »1"S 7]^-^Cf. ZLS] 

SL°}^. #-fj-^l 7flsfl^lBl FCl^l^ C-HojE)- DIN^l *JM 3.3) *o» s 71^-^Cf. 

<32> g:^ c 35 - oi 7] 2.= (R ea d mode ) a] ^3]- B>o]ni E1 . 

<33> *)y] S.t=Al o^ti ^^Hl ^<yS}7fl 5^ £|JjMM ^ ol^o]^- Aljr C EB# <5>°1 

^e^-o] ^(Equalize) lls.^} £)*fl 5.^- €*=h 

<34> ZIBlJl, Z}- tijH^o] BL* til^-Ajs). A17J tf-g- oic^^ ^-^-^ o] 
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cf. a]ba € ^ s-eflojE PL<H1 *M ^l7>^>^ T^ssjofl 

<35> 7j-o.^^l ufls^ofl O ol SZ^^ 3«fl HH^i Qns^ 

4*1 3 *1 °1 ^ , ^ € C-il oj E^Sf 5)- JZ] ^1 oj^ t)l o) E-) X^*! ^ ^Efl 

eH^ ^)sH rf€- ^ €^f. 

<36> ^, C-11o)E|7l- ^^-^ £ ic| ^^EflEjAl^ i=LHoflA];^ d oflA^ f S l£7j£] 

^ %+°]3L, ^0^7}- Sj-^^^l a^T-i fS. ^o-olcf. 

^^H^H ^1 -fc^H. <>1°1H1: xjjr SEN^l ^li°«£7} o]^o]^ ^ 

*\}o]b}7} a^s] #^ dl^Ef DOUT^l "1"^ #3*}JL, c-fl 

o]e± 7 } 4*1 3*1 ^-f ^ f^^H #^ c-ilojEf DOUT^ ^o.S S2j "O'^gr 

<37> o]<4 ^-o] ( ^^HolH 3H^» ^2fl^ J^^o) £)- 

<38> ^ > J£ 4^ "S^Sl ^ «Ja^) 

<40> ^SL ^l^^-(l)^ = efl^i ^ S.SL o]^)^ ^EM^j.^ ^ 

o^eflol #^(3H ^ c^eflol 1-^(3)^ ^^^-(l)^Ei ^7}^\^ ^rg- 
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^^(4)^1 wfolE S. cc^ oj]^ 3JL - o} dlol^S-ol cflolB)- 

<42> ojeitV #Bfl^ ^ a^^oflA-^ ^ oj^z]}^ ^ o] ^ ( Page ) o^j^*] 

<44> lXf^i, <H = 3]^r €^ ^^-5)1^^1 Hl^fl ^^AS. tiHE)- <53]^ Aj^lo] 

<45> JZfUfl, o]e^V 4^ 7 fl^ ^ oflSE) x^o}^ q^A] o]^]}^ ^ 
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nJ-sH, #?m^ oils. oi-g-*v o]E^y * 

^A*V $)°M <^^]i #o|j7, ^^o) o_^Alofl£ cfi ol Ef 1- 

^ ^fif ^ *M*>7l fl*H tfU 3, ^E] 

BlJH ESU^I; ^^^"O.^ SJL ^T,-^ Al^-Ofl A^EA ojj^ 

^7l*V i?RV £ #0-^1 ol^-^- olEi 

21 a -4^7^ i£<aj ^l^Rr aj # ^ FRAM <^M<2f, nfls.^ o}^ 

^ ^H.^ £3«Hr ^12-El <el^em ^M-^, ^ FRAM <H3]oj<4 oflS-Sl 

M. 4= 4JaHtt, 4^71]^ ^E] ^ 3f ^w)^ ^e) ^3 FRAM <H3M 

u 5a fram ^ efl °1 ^ 0^31^ nflae) ^jE^y. ^H«-<4, ^e) 

FRAM ^eflo]sq- u))5LZ) ^E^ti ^<^«- Aj-jr n\)o]^ M&*}7] 
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E] H9a. #-fi-#*ll ^lael* if-s-H ^1^^ ^Biejti ^ t ^ 

^— 1- aa<Hl 145} o^a^a ^S-Wr ^e] *§a 

^E^ti FRAM <^M4, ufla^ ^I^aIJ:^ trfs]- ^h] «ga ^E^ti F RAM o)5)Ho] t\] 

FRAM ^ efl °1 ^H*. AiojoflAi 3Me}-1- a^>7l ^lfvg- 

<51> a. ^Hl^r, Irfl^ ^-fr^ nflael* olf^ ( «a^3£)^- C-fl 

°lE}/^l^/^c e ^o]l Oj-E]- ojE^W. 2)H» 3 = 1" HS-ZL^ ^ ^-fl ^ Ol E| 

^ ^l^Aisi- #^s>^ o]E]e|w ^Jf* ^til^-i- *vcf. 
<52> oi^ ; a^* %i-a^}^ ^ ^Ai^ofl tflsfl ^1*1 ^*}ax> 

<53> a 5^ ^- ^oj] rcj.^. 7^0.^) nfl a El # ol-g-^: ^lEiE|ti ^|o^ ^jo] 

<54> ^£^2] LSBCLeast Significant Bit;^*HH «1H) ^oflfe «MB -So} ^3 

^- fl*l«-th ^, 32w]a, 16H1B, 8wia a^ 4«ib ^ n°M «i 

<55> zl ^ ^aefla yla#^l ^l^Ka, ^ ^aefla hIhM *v 

3fl| 61^1 Vfl^ W}o]a # Cflol^ol dlo]Bf- a]aofl ^ElTll £4. 
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<56> ^ oj^^o) ^ ^cefl^oji^ ^ o]^))+ yle^o] ^7}*], 

^ MSBCMost Significant Bit;^#fl ^^^1^ *ga. ^^.efli HlHl-ol o]*j 

<57> £ 6^: £ ^?HH ^JELSfli f^Ml ttj-= o]n e |A o^|^ A ) uf 

E}7> tifjlL ^ 917} nfl-g-ofl 7H V ^ <*H1^ X\#o) ±&_#t± . 

<59> ti>^cH] ( Si ^^efl^l- fiJJ^Ii ^-fofl^. nflS.^ £<sj 

^^-o] ^a>E)7l c) ^ ^(Si 3M^*1 *R>H ii^cf. 

&3 € t^m* e^o]B*H ^afl^ oje^v (Precharge) *1 

<61> 01^4 ^-o] f>\Ho) O^JELefli A}0]^ ^^.ofl >S-7l<4 ^-o] ^JjL 

tI ^ 3*11 ^M}^ a1t_>o] ^igt}. 

<62> ^ f ^o. ^ ojcgfl^ <*M1^<5}71 ^*JH^7 Si <2J]^li A] ^Ol ^iLB}tf. 
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<64> ^ = 31^ fHrl- #<L>*H ^ o]e^ a. ^^g- 

i^ 

<65> £ 70. ^ ^ ^3-fr^^fl| Oj-g-^ o]Ei^H. 

^i°H=r. 

<66> .m. m-^o. cPUCCentral Processing Unit ; #°o v *IM ! 10)4, ^jf( 2 o) 

2f, PCI (Peripheral Component Interface; ^r*£ ^lE J l5fl^li)i*|^i(30)^f, ^2.5] <?] 

B]B]y. ^ ^-(Memory Interleave control ler ; 40)^, -^a" ^(Single chip) FRAM 
<H3M(50) ^ tH^(60)l- ^wltrcf. <^7}^, ^ FRAM <H3M(50)^r 4^7fl£] # 

°^ n§3.#(51,52)^- ^«ltbcf. 

<67 > CPU(10)tt ^l^Efl ^1^(20)4 ^l^Efl ^ofl ^^*v 

^Htr^-. ^1<H^(20)^ PCI ^(30)1- ^ u\}3.£\ *|H Jf (40)4 c)j 

<68> =LZ\JL, d))S.B] olE^ti ^o^«-(40)^ <^ c efli/c-1]o)^/^^ tHi(60)# ^-«fl 41 

s ^ FRAM <H^|o](50) ^7fl^ ^3(51,52)^- t-fl o| e}-# iH^tf. 

<69> s. 8 o. £ 7 oj pfljn^ ol E ^y ^«^h. (40) o 1 ^ ^ # uj-Bf^rf. 
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<70> u)]3_z} oielejtt ^^-^-(40)^ ^Bi^u 31*1^(41)2]- <?]EiE) 

J± (42)# ^Wl*V4. Zl^JL, ^E^y. ^c^ w.(40)5]- ( Aj^efl ^oj«.(20) 

^ ^(31), *1H ^(32) ^ ^-^-sfli ^^(33)1- -§-*fl cllolB)- il^ol ol^^ 

<71> c^ 7 ]^ ( ^-fl^ ^E^ti. H^-Zl^ 5)1*1^E-K41)^r ^ #-R-#*ll ")lS.el«- 

o]E]5]y. ^1^1^bK41)^1 H^n^ jeljeloI} ^ej- 41 # ^ FRAM <H3H 

(50)^1 ^^efli 33.* 'g^fVcf . 
<72> £ 9^r £ 4s. ^^^1 nflael^ °l-g-*V <?]e-1&1« *1H 

<?3> 5= 90] ^Ai^j^ £ 7 o| zp.^^ ^ ^ ^ FRM o^efloKvo)!- ^-al^-ci^ 3 

<74> ^e] FRAM ^e)M(70)^r FRAMES ^l^-^^l ^B) ^3#(71,72)^- 4^7fl ^ 

wlW. <^7H, z^o] ^3^(71,72)^ ^*J-§- ^*|*Rr 5=-^ nfl 

-2-^1 <3*H4. ^e] FRAM <H3M(70)^r o]^)^/^)o)^/^]o] ^^(60)1- ^-%-z>\ 

<75> £ 10 £ £ go] o,]^ ojE^ja ^^«.(4o)^ ^1 uJ-E]-^cf. 

<76> pflS.^ olE^ti. «-( 40 )^ ^lE^W. 5fl^^EK41)S} E^ E] 

w ^l^-^-(42)-i- ^wl^cf. zie] ji, nfls.e] ^lE^E)a. ^0^(40)^ c-Ho]e1- w^(31), 
*^(32) * olt=efl^ ^^(33)1- -g-sfl Al^efl ^o 1 «. (20)s q. tiHEj-1- JH^-t}. 
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<77> a}7H, oiE^a SSZL^ 31*1^1 (41)fe Irfl^ cflsell- 

°l-8-*H Si^Bl*. W ia£L# Hs^fM. ^l^eja. *lH-^(42)^ l-fl^ 

olE^e|y HSZ^ 31*1^3(41)41 ^*fl ^cofl rcj-E). ignl «Sa. FRAM oleflo] 

(70)^1 ^^e)!^ ^^1- 

<78> £ n o. £ 1Qo11 ^ ^ ^^(71)^1 ^Afl M-Hl-^Cl-. 

<79> «5a(71)^ 4^7fl^ FeRAM »Btt ^IW. ^7fl^| FeRAM ^ 

<80> £ 12^r 5. 10^1 M-Bl-^fl ^El »$3.(71)2] ^HHcf. 

<8i> igEl «5H(71)^ 4^r7fl^ FeRAM "SEL^-jr ^1^4. FeRAM *<§Hl-^ ^ 

JEL^/tiMEf »li(73)# ^-ft-tttf. zleIji, ^IS-el ^jjL (80)1- d 

^■wl^H 4^7fl^l ReRAM ^sl*. s^ttmSLS. ^HW. 

<82> £ 130. £ 12 o^ ^3 o]E|Elti ^(^^.(SO)^ A o V^ ^.g. u)-E|-v£cf. 

<83> cfl^El ^E^ta. ^Ol«.( 80 )^ OlE^ti. «-(81) <4 ^ ^ ^E^W. 

3l*liEi(82)l- ^wltVcf. 

<84> <*j7H, 1-$)^ <y£iem 31*1 ^£-1(82)^ ^ 3H*-2l*n DHa.sH- 

°l-8-«H ^l^sl^- ^1°11- ^tv ^elil Jf(8i)^ -i-^iH! 

o]e^e1«. HSzl^ efl*li&|(82H 51*11 SS-ZL^^ 3.elo\] tcfef 4^7H«1 FeRAM iHt 

<85> 51 14 ^ofl 14^- Dilasll- o]^-^. oiEielti. ^ 
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<86> £ 140} ^AHji^ C PU( 100)4, 2)1^(110)4, PCI^i(120)4, *fl£-E] *\] 

^-¥■(130)4, ^ a l3 ^e^jeL FRAM <H3]°1(140) ^ ^i(150)» fal^cf, <^7H, 
^b] ^3. ^1e-1s1hl FRAM <Hefl°l(140)fe 4^7fl^ ^E] aga. SlEj e) a_(141, 142)* 
tb4. 

<87> cpu(ioo)^ ^1^^.(110)4 c^eh Ai^EA ^ofl ^]o)tv 

4. *]^ E 3 ^M-^dlO)^ PCI ^(120)1- ^f-*fl *fl£E| ^)^^.(i3o)5f cflolE}!- 
3:4. 

<88> ZL^Jl, v)}5LZ) ^o]«.( 13 0)^ ^ = efl^/c-HolEf/^^ H^(15 0 )* ^Sfl ^E] «J 3 

^E^ti FRAM ^eflol(140) ifls] ^Hr7fl£] ^E] ^3. ^E^a.(i41, 142)1-4 3H4» 
H^:*V4. 

<89> o}7H, nflasl ^^«-(130)^ pf|S.e| o]E^ti. ^£7} ^iEJL ^l^l &^4. 

ZLEjji, ^e} ^3 ^b^u. FRAM <H3H(14) 7^2) ^e) o] E ^ JeL(141, 142) 

oo> £ 15tt ^4 *UH#<M *fl^ <?lE-1e)ti £13^ efl*liEH 21 
% #Afl ^3£ol4. 

oi> *$?^ oiEi^ti as^l sfl^iE-1^ *i El Jf (160)4, HSn^ 

efl^l^El *IM ^(170)4, 3^ 3)3.-^(180) g 6)1*1^ <H=fl o l(190)* ^wl* 
4. 
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°i 7 1 A i , HS^I ^ ^^^-(160)^- eMH oiofl o]-g- wEBSf, ^ SH°1^ 

-iliE. CEB^f, #^ SHM-I- a] J! OEB ^ RESETS nj-sj- Hla| s^S}. 
^ ^^iJl CMOS 

HS.ZL^ efl^l^Ei ^)^a.( 17 o)^ ^Ajjr CMD, sM<| <3 PUP ^ efl 

DQ_n» fee^t^M *)H^!J> ENW ^ ^eflolH ^IJ: CPL# #^^4. 



ENN, alM Ajjr ENW ^ g #3HH 413: CPL^fl ^}o]X\S. RE_m,REB_mS # 

21^^(180)^ 4^ ^1 3^1 RESET* HSZL^ ^1^(170) 

^^tb ^ l^^r, ^ ^^-¥-(160)^>H ^ CMD ^ 

e)l^l^ ^^^.(170)^. efl^l^E^ <H efl°l(190)£l h^zl^ 

3 ^(Configure) HMe]-» H}f7]t} ^^*>7|1 ^cf. 

tb^, 33! 3]s^-(180)fe 4^) ^AjcHl e)^ RESET-!- SSZ^ efl^l 

— E i ^H-^C 170)1- Ir^sH^t]-. o]nfl, hszl^ aM-¥-(170)4H 

^l^^lS-l-^r HSZL^ Efl^l^E-1 (190)3] tj) o) # ^ 2?- ^ <5>7l ifl 

£ 16£- £ 15^ E.S.^ ^^(160M 5]S.£o]cf. 
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<99> IEsLzl^ ^ ^e]«(i 60 )^ ^£1-^(161)^, €^##^(162) * SLtH M#(Over 

toggle) ^1^(163)* ^wl*Vcf. 
<ioo> oj7H, ^e]^-(i61)^ ^ofTflolB N0R14-, "S^Hs AD1 ,AD2 ^ ^I^e-] ivi# 
i^-Tfloje NORl^r <?HH1- ^IJ: WEB^f ^ <?}olHl- ^S. CEB1- ii 

°> te^MS. ADl^ ^o>t11o1e N0R1 o) ^a)^ <yoflo]^- a]^ OEB 

1- fc^^t}. ^HH.7flolB AD2^ i^>}7fl°lB NORl^l IVl^l ^tsfl 

^3!^1J: RESET ^ s# ^^-(163)^) #^JL-I- ^£.«3<Hh}. 
<101> zislJL, #^#1-^(162)^ 4^r7fl^ FF-ir 4^7fl^ 

FF-& i^jojE N0 Rlo] #^AlJr 7 ). <^^£l^ Cflol^ <^ ^JEL 69]- ^ q7> ^S. 

^tS. -f-sfl aJJt CMD1- #^#1- FF^r *BJ=7fio-|;E 

ADIS^-E]^ %^$r -^71 41JL7} ^sq^ cp^ ( <?S = 7lMH AD2S^-E^ 

7} el^JE. R# ^tilttf, 

<102> o^H, FF^ icJE cp^l^ ^ *H°llr CEB ^ JL ^olf ^ 

3L WB7} ^ElHH #a oiofloj-a a]Jt 0EB7 ]. oj^sjrf. ZL^JI, FF£) 

el^i^c R - ^ olofloll- *)3L CEB ^ °Ho)-g- Ajjr WEB ^ *}u)-7}- s}o] 

7} s]^ S-f ^JL7> <y^£M e^JW. SE^-, 43 ^Hl a)^ RESET7> ^ojo] 
^-*HH FFol e)3!£t}. 

<103> SE*V, ^(163)^7 ^^^IJ: CMDSq- #^ ^H^- aJj: 0 EB# <?H:E.<3 

fcTflolH AD3* ^alf!-cf. Slv] ^1^-(163)^ *HH1- Us. OEB 

7} n#$] ^^1- 2:4*H SLU] £#o] ej-^S}- ^ o. ^^s.^.^ (16 2)fl- ^^a1^)4 
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<i04> nJ-eH, 7\i\o\ s.g_n.& ^3-^(160)3 cfs. ^o] sj^s. 

<ios> £ 170. £ i 6 ^ FF^l ^r*V 5\£.5L°]r]-. 

<ioe> FF^: T1~T4^, ii^lolH N0R1,N02^ ( IV2~IV7^ 9 

al^-tf. IV2^r ii^ cp£] #31 *H ^a]^ A « <?] 

IV3^r Sl^B) IV2^ #^^1^1- #*1<5:H ^H^Jl B# #^#l=f. 
<107> ^^TllolH Tl£r ^H^ls A,B^| >*NH ol^Ei IV4ofl ti>^^ ^^inH. 

#^^!Jll- ^iM^ o.s. ^}7llolH N0R1£: IV5^ B] 

^oI^a}^ ^^TllojB T2<>)} #^#tf. 
<ios> *i^7lMH T2^ ^H^IJl A,B^ 4 v 3H1 4^ ^MMH NORl^ ^ 

<i09> ^i^TllolH T3^r *1H^1:2. A,B^ 4^ IV5^1 ^nj^ 

#3 #4. i^MMB N0R2fe- ^TflojjE T 3^ E^iiJE. R^ f^^jr^ 

kd^^W. IV6^r i^MMB N0R2^1 M^l^l- #3l*H ^?ll 0 ]B T4<Hl 

<no> #^7lHH T4^ ^H^jr A ( B^1 ^ Sl^tH IV6^ ^d^ilS 

^W^i IV7^r icOj-Tfl °]H N0R2^ #^^1JL« *M<*H qafl # 
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<m> o^ tJEL dS^Ei <^£^ 3HEj-^ cp* #*fl «a^i^fe 

* t^i^L q^l^ S-f ^1517}- #^SH FF°] el^l ^7} sjcf. 

<H2> £ i 8 ^ ^ ^^«. (16) ^ j^^- ^.g. A^tg^ 7l 3^. £1 go|tf. 

<113> #*\ t rg^ ^HH^ ^•y^ol^- CEB, B)-olE o]oflo]^- a]^ WEB7 j. S 

-f A o^# -B-^ltlrCf. ZL£]JI, #^ ^H^- A]jr 0EB7> n «l ^<>Hfe tg^ a] 

J: CMD7> t^ofl ol^- Aj-Efls. -o ^]*Vcf . 

<114> o]^6\] j HSZLefl^^- ^-A^ ^Lyj-o)) ^oi^ H # ^ ^]oflol^- Ajjr QEB7> n «i 

*»H ^^^1^ CMD7> f>}o]s_ o]oi]ol^. ^cf. 

<115> <$7)*], £^ *H°1# Aljr OEB^ S# 2-^^- ^-fofli- 3]^ c^^^ S.^ 

#1- FF^ 2^*M1 £4. 

<H6> H 19^ 5L 15^ HJeLZL^ eflxl^ ^o^Qy)^ ^ 5] S£ olcf. 

<H7> eflxj^Ei Qy)^ noj^ t^Ajj: n _CMD^f «93 c-flol^ DQ_nlf- 

o§a_h^ ofl^^ojH AD41- ^yl^Vcf. oi^e^ IV8~IV10^ <fc?llo]B AD4^ ^^a]^^ 

N0R2^ fcTflojH AD4^ o}^ IV io^ 2^o}<£ 

^w^i IVll,IV12^r ii^^olB N0R25] #^^15:1- xl<S*H ej-ojn 

ENW1- 



<118> 
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<ii9> ^oJ-tIHh. N0R3^ i^>Ml°lB N0R2£) <S PIF» ii 0 }^ 

xy^.c£\ #^^rf. o]ti}E) IV13~IV15^ ^o>7llolB NOR3^ *\<£is}^ 

<120> ^7]A^ ^ PUP^ 2^7} $] E] 5^]^Eiofl ^ *J-S} C-j] o] Efl- E| 3= 

<121> n i£*jl ^a)Jt n_CMD7> *H^. ^ o^sflc-g. ol-g-s}^ oja ^He]- 

DQ_n# S#a1^1^, *1<£^-(171)£} *l<a Al^V nV^-^ ^ ^HB *M 41 

ENW 9? f-^MH Aljr CPL7} tHJ^K 

<i22> ^ 20^: £ 15^ SSZL^ efl^Ei <^ efl ^1(190)^1 ^tt #4 

<123> ^Eflol(190)^ ^^Pl^, (191)55}-, EfolE 

°1M1- ^|<H^(192)4, 7j-^-^5j| 7fl5flAlE^(193)Sf, ^-^-(194) ^ ^i*> 
N5» ^wlW. 

<124> ^7^, ^i*> Pl^r ^#<y- VCC <?l7>^:4 ^^-(191) A}o] <Hl <£^S\o] 

^olH c^j-g. -f-sfl oloflol^- Ajj: E NP7> <*l7}S)Tr PMOSB^^Ei Pl« 

<125> ^^h.( 191) ^ Hfl^ ^-2i3\ PMOSH^^l^El P2,P3^r ^ltf^. PMOSB^I^eI P2 
7i|°lB^ PMOSH^l^Ei P3^ s.z]]o} <£^s]jl, PM0SB€*li^ P3^1 7fl°lB 

^ PM0SB$*l^Ei P2^ = efl<?l #7><^ <?!4^4. 
<126> ej-o] e o]ojio]^- ^H*L(i92)^ NMOSB^^l^Bl N1.N21- ^HlW. NMOSB^l^ 

El Nbgr el^^l^i RESET PMOSB^l^Ei P2^ =eflo] Al-ojofl <££s\o] ?\} 
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°1H -f-*fl 5}o1b *IH Ajjr ENW7> «?]7>^cf. NMOSH^H^liEi N2^ >flH 

SET^- PM0SB^^]^Ei -eflo] a}o}6\) <£^s\o] y]]o}^ ^}m. ^ sj-ojE *fl 

°i 41 31 ENW7} <?]7l-^cf. 

#^#31 ^sfl^E^Cigs)^ ^^^1 FC1-FC41- ^wlfbrf. 7^^] 

^Ei FCl^ <Q&o) t E CN14 Q^Z. cf€- -f-*fl ^1 #e1]o]B CPL7V <y 

7>^4. #-fr^l 7fl5flAlEi FC2^ <IM 0 1 ^.c CN2^- JEL t}-E- <£x£^ f-*]] ^ f- 

eflojB A]jr CPL7> 917}^, 

ZL^Jl, 7fl3r)]AlEi FC3^r iiJE. CNlSf ^^l^<a-cj a>o]o]] <g^5]j7 > 7j-°-7) 

Bi FC3,FC4^r H S.^ efl^ ^l^ofl 4^ #&\*\ o.s ^7}£H Af-g.^ ^5: 0^4. 



^«.(i94)^ Hfl^ ^^o] N3.N4* ^«1*V^. NMOSB^^l 

N3£- inH CN14 NMOSB^^l^Ei N5^| B.z]}<£ A>o]ofl <g^£|<>) &*}7} 
NMOSB^l^Ei N4^ ^eflo] ^j-sf <^^^4. ^JL, NMOSB^l^Ei N4^ tJEl CN2 
Q NMOSB^H^l — E-| N5^ J=efl<y a}o]o\] <£zi5\ol TflojB ^7} NMOSB^l^ N3 

t 1 ^^^ N5^ MOSB^^l^Ei N3 ^ NMOSB^l^Ei N4£l -§-f- #*}<2}- 
^^^•9- VSS 917}^ *}°H £^5)0} TflojBl- **fl #4£ SH*l-& -tlJ: ENN7 > 01 7> 

55-22 



1020020085533 #3 ^*>: 2003/5/21 

<131> S*V, S.3.=L& efl^l^E^ ^5flo](i90)^ -f-Sfl ^I^a]^ RE_m, RE_m» # 

<133> ni^ f sj.^ o)$l Tl-T-^HM £Qo) oj.^^ VCC i^lli £^1-^ ej^l 

4!Jl RESET7> q^olloll-ElJi, 4^ ^ ^#^151 PUP7> ^l^ol^^cf. 

<134> ol^ofl, <y ^#^1^ PUP^ ol^ol^-ofl tcj-ej- ^ #5flo]B CPL7]- T5}o]3_ 

»li ISH^ efl^l^ oH) o] (i90)o) ^g-fr^af] 7 flsfl a) b\ FC1,FC2^1 

^ ^^7> 7fl2flAlE-) FC3,FC4^ 7fl5flAl^i O] ^ x^ir ^ CN1 

4 CN2<>11 ^^h# ^MJH^m. 

<135> ^ tnoj) #<#^ 7} T2^?_H1 ^1^*>^ ^Hl- <± 

S. ENN7> *f0l^ *Ho1^-£)J7 ( ^H^- A]Jr EWS. S-fS- Cj^oHol^-Sjo] Q <£ 

<136> ol*ol] > T3^7>oll ^<5}-a| ^ ^o]Hf S^S]^, ^ ^ ^^a] ^ 

PUP * ^ ^IJ: CPL# cJ-a] S-fS ^ojAl^icf. -2^35^ 

FC1 #-ff^*ll ^fl ^ ^1 FC2^ «H c-flolEfl- cfA] 4^}t11 °H 

<i37> £ 22^ ^ ^-2}a1 n «i^ t^aijt n _CMD7> *M^. #^s}-^ 
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<138> n|^ f n ^^() ^aIJt n_CMD7]- z>\°]3. <?HH1-^ ^ ^^1# 0 1 ^lM-'S , 

-51 SET, E^^Jl RESET7> ^^^Cf. HelJl, C-l]o]Ef <^/#^ 2)^3.^ o]7>£l^ 

n cfl ol Bf DQ_n7> *>olofl^ s-fs. ^^o]iol^-s)^ A>ols 0 | Aj^-s]^ 

Afljg.£ d)o]E]-l- 5}o1h ^>7] ^tb *H ^IJ: ENW ^ #3HS CPL 

7> ^H^- ^o]*Vcf . 

<139> o]v$ t °J<HH# ENN^r *H ^"Hfll- ^l^ji, #^ <yo)H-a aij- 

<wo> nJ-eH, efl^l^Ei *lHJf(i70H n#*i| ^IJ: n_CMD7> *}ojS 

ESa^ ^ ^^(160)^-*^ ^5]^, aflo} ^oj 

<i42> FeRAM ^ ol ^^ p,^^ o]E^e]y. ^SS^ wl^7l FeRAM 3~ #7l 

FeRAM^l 3-§-*H ^ = f^ofl W-ej- ^12.^ o]Ei&] h. ^4^- ^^^SLS. *1H^- ^ 

SMI ^Cf. 

<i43> ^ > ^ «ja FeRAM nflse) o]e^w. ^^s^ «1^7l FeRAM 

-^71 FeRAM °fl 3-§-§H ^^efl^ ^fMl 4ef ifeE) ^Ei^M. ^ 
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3!*fl, 113 H <§H <?lEi^ti. FeRAM tf]3L?) ^b]«S3. 

FeRAM iflJf<*l) ^lEleJw. ^l^-^l- vfl#«H ^S-Efli #fMl n^-Ej- pfl£2] «?]E^e]«. 

^*fl, ^l^BlH. ^5.ZL^ efl*]iEH l-^«v^ 7J- efl^l^Eil- A]~g- 

^-£.3.^ ^.saI^I c cflo]Bf7> £-gS)*l fVcj-. 
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1] 

4^r7flSl ^ FRAM ^eflo]; 

^# ^ FRAM ^efl^l^ <H-E.efli 3 3.* #^sRr tflS.s) ^b]^«. aH-f ; * 

#7] ^# ^ FRAM °] efl o] £f #7l ^fie] °lE]a)J=L 4<»H^ tHM e}~§. 

2] 

1-^^ #-»r^] ^12^» o]-g-*H °iEie] y_ ^]c>|§ <^ a =§ s SZL 

^ IrfllH] SlE^a. efl*]^; ^ 

^7] <?lEie1«. efl^l^Eioll ttj-ej. av 7 ) 

^ FRAM ^eflo]^ o^efli #%^ 7 ] ^aI^ #i^H=r 

^H^-S ^wl^ ^JlS. IrS^ ^-ft^l ^lfi-Ell- ol-g-^j. olE-lelti. *iH 

3] 

2%H1 &<H*1, ^E^ti. iEJLZlBfl efl^^B^- 

4^ HS^f 2*3 *M ^^Jfc* #3*Hr tgig ^E]«- ; 
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#7l ^451, 4oj4 ^ 44 4 3#4JLl- feB]^*H £}°]B 44 <d 

31 ^ -8 I-314B A Jlt #^4^ 314^ *fl4Jf ; ^ 

#-fi-3l*ll dt4» ^«1*>J1 ( 44 4°lB ^4 a]^ > 44 ^ ^efloi^ 

3*Hr ssa^ 44^3 43H1- ^^.s. 4^ 1-?!^ 7 <Hf431 

« °i-§-^ <?i44«. *h 44. 
*n 3%m ^^4, 

#7l 4^3* m| 44^4^ 44 <^4 ^-71 44 h 

^1 31*1^4 XH^l #34^ si ^41- 4 ^*l^l- ^HJiis 4^ ^ 

3^4 #-fi-#*11 ^12.41- ol-g-^: ^4^-* 44. 
[3^*8- 5] 

^-4 4°1B SHM-g. 4Jr, 4-71 4 «*H 0 1-^ ^4 #^ 4*1141- A J1 ^ 
4-71 4^*1Jl» ^4^4^ ^4^; 

A oM ^el-f-4 #^4^4 4-§-*H #4 #3 4°1H1- 4J:4 £4-40.5. 
#^€1-4^ #4 ^^4« M4fe SUM-Jf; S> 

44 #3 4°H°11- 4^1 ^4 £#^r 44*Rr .°-4 4441- ^44-^- if- 
4-tt 1-?! 44 #-fr431 l£slt oi-g-4 444a. 44 44. 
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6] 

Xl 5%H1 &<>H, 

# 7 1 ^r^Tr #7l ^ ^Hlr -tlS ^ #7] £fo] e o]o]]ol^ ^Jl7> # 

#7l #^ #5L7} f^£\JL, #7l ^ 91^}°)^ #Jl ^ #7] B}-o]H 

■^-^0.5. <5>^ IrW^ #^Xl ^flJlBll- oj-g-^- olE^H. XH 
7] 

Xl 5^ £E^r XI 6*J-ofl &oH, #7] feE^fe 

^•71 BHH ^oj^- #JLi4 #71 ^ °HH1- XlJrS. t o> c^Rr XI l^o>7fl 

<XH; 

#7] XI l^MMS^ #^iL<4 #71 #^ ^l^ol^- A]-grS. ofln^A^H ^ ! 

°JI^LX1 <XH; 

#71 XI l^MWlB^ l^Jr, s£ 7] e^Aljr ^ ^. 7 ] ^ £# ^ja 

3 fc<3#SRr XI 2<fcXMB# ^«1 ^ ^ 
XI *HS.ell- o]Eie|H. XH #*]. 
8] 

XI 5* C H1 SU^i, #71 4^711^1 ^ul^ji, 

^7l 4^7fl^ C-flolBl- °m ±B.2\- ^JE.7} AjjS. 31^ ^^£1<X # 

**fl #71 ^ ^1^7> #71 feel^-i^Ei *)7}5\±r ##3^ ^7l A]^ 
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ofl ^ #7) %^ 9lo\)°}^ Ai^^ t^tfA] ?t j|. 7 j- 

-fr^Xl XI 51 em ^1e)b]h. XH #*]. 

XI 8%H1 &<>H, #7l 4^711^ 

#71 -§-71 ^sl ^-Eflofl nj-e}- AjEjj^o^. xi i^ 

XHB; 

#7l Xl l^TiMEo] ^33Al ^ ^ a o V 7 ] uflc^A].^- ^ 

#3*Hr XI 2^X1 o]b; 

#71 ^7l AlS^l 4S1- #71 XI 1^^X1°1B21 

^i^^^-S #^Rr XI 3^XHH; 

#7l XI 3*1^X1 o]eo| |aAjis| a o v 7 ] s^Ai^-g. ^^SHr XI 2^i=7lMH 

■ I 

J 

#7] #>£3J. -^71 Aj-Bflofl 142]. ^7l xi 2\£:elxMH£1 f^Jit o. 

3. #^Kr XI 4#^XHH» ^wjf-^- s^o S sVfe S-flthS #-f}-*lXl "flS.e]» o] 
-g-tl: ^Elejw. XH #*1. 

I^T 1 * 10] 

XI 5%H1 , #7l Slv] #^1^ 
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[3^8" 111 

*fl 3%H1 ^-71 H^zl^ efl^Ei 

^-71 z\) 4-^^711 olBSl #^^r *l<3*Kr all 1*1 <£Jf; 

A oM ^1 4^fl = 7llolH^l #7] A I7l^«-^1 iiOl.^A>^ 

*11 2^c>> 7l ]oiB; 

^71 A 2±°\7\]°]^-2\ #^-1: *1<S*H ^"71 5MH *W ^» #^Hir >fl 2*1 

^ ; 

^•71 afl 2^o]-7llolH^ #^<0^sl- -8-71 ^ ^#^1^5 ^ 3^ 

#7l all 3icO>7llolH^ «]-*i *1<3S}<*| ^"71 ^ #eflol^ %-^\ 

A 3*1 ^-W|^§- Ij-^iLS ^ 7 cK^l nflssl^ ol-g.*> Sl^B]*. 

12] 

A 3%H1 ^"7l 31*1^ ^eflol^ 

A o>7l ^Is^i <yoiloi^Ai ^^-g- §^Al7l^ #^ f^}; 

jfEi oi 7 j.s)^ ^oj.^ ^^±=. ^ i^^y; 
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^•71 e}o]H *f|<H a] J: oil 4^ #7l e] 31^1 J: ^ ^IJi* #7l efl*l 

7}; ^ 

A cM HS.ZL^ efl^l^E-1^ o^cfofl as± 7l#= fss ^"71 ^ 

-g-^^^-El ^l7>£]^ ^*>i=. afl 2 ^^1- ^t)l^-# ^ «-$)^ 

^-fr^l ^12-Sll- ol-g-*! olElElti. ^6] ^1. 

l^^ty 13] 

4n=7fl5l igE) tijH« ^l^Rr *£e] tija FRAM <H3M; 

nflSEl ^ElElH. Tfloll- <$i& 3Ef SS-ZL^^Jl, S^^l <4e}- aJ- 7 ) 

^El FRAM ^eflol^ ^ £s } <yElE)ti. ^H«-; ^ 

A oM ^El «§H FRAM ^"71 ^flSE) ^EiElti. ^ol«- A>oHj^ #Jr efl ^ 

14] 

^ 13%H1 5U<>H, ^-71 4^1) 3 ^ *$EL~ 

^^^SLsL ^7flo] FRAM *§3; ^ 

55-31 



1020020085533 £^ 2003/5/21 

A oM 4^7flSl FRAM nSa^Bl ^ <H -E. 31] i/ nil °1 ^/*1H ^1 It fl^- 
1^^# ^-H]f-# f^AS ^ Irflt^ #-fi-#*ll ni|£5]t ol-g-*V o]E^ti # 
*1. 

15] 

A J"7l ^ ltH^l-.-f-sfl ^7} ^7fl£] FRAMH§3£] ^]E^ti. ^)o]^ 
all nfcEl 4<=>]^ V) ^Hl^-# MiH) #-B-^*ll *fls.sl» 

°l-§-tl- °d^M. *1H #*|. 
16] 

*fl 13^ £E^r ^ 15* 0 H1 SJM>H, 

#7] P)l2.el ^E^a. ^ ^-71 *{| lnllSel ^E^ti Z}-Z}-°- 

^71 1-^1 ^ ^ElElH. Hln^ e^l^Eioll ojefl HSZL^^ 3.IL°\] ^ ^7} 
^ *g=L FRAM o]z]]o}^ ojneflA ^j-g. #7^.7) 0) ^ t^a]^ ^B^iL 

^H^* ^10 S ^«V^ 7J-0^^1 PllaE]^. ol^V ^EiEly 74H # 

*1. 

17] 

2)1 16%>^1 ^wV^ 0|ElE)H. 5SIL^ efl^liEl^ 
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Jl * Al^s. ^g^- s Szl bh efl^Ei *|H 

#-£1-31*11 *)15L3 T^lsfcii, #7l eMH #31, #7l >i l-efloiH 

3*Hr ell^l^E-1 oi^oif ^Hl ^ £^o S ^ 1-^^ #-3-^1*11 tjfla^ 

18] 

#71 1:^^ ^I^^y. H.-S.JZ'g Sfl^l^E^ <^Al #7] 21^/151 #7} ir 

^ZL^ tifll efl^l^Ei ^H«-^ #^*>^ E)^ 3}^* Dl ^Wl^ f^O S gf.±=. «. 

fl^-# #-B-#*ll ^l^el# ^1-g-^ ^lE^slH. ^)]oi ^i. 
[^RU- 19] 

17#ofl Sa^^I, #7] ESZ| ^ ^M^fe 

#71 BfolH ^H^- A)Jr > #71 ^ ^HolM. aJJt, Aj-7] ^ ojojlol^- X\^_ ^ 
#71 Bl^^lSl- feEl <a#*Kr ^el^f; 

#7l fe^-^^1 t^Ji^ tfl-g-^H #71 #3 A]^^ 1=^0. c^g. 

#^#1-^1^ #71 ^^Isl- #^*Hr ^ 
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3-2.3. *>£r IrflSN "flaem °l-§-^ ^lE)Bja *1H ^] . 

[^t 1 * 20] 

191H1 

^-^1^.5. ^ 7 <Hf^l ^isell- °l-g-^ <yE^a. *\]o] 

21] 

19%> JE^r 20^1 &<>H, ^71 
<?B = 7flo"|H; 

^-7) l^>7flolH^ tiV^Sl ^-7] £]^AjJr ^ #7] 

22] 
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*«fl ^ A1J:7> #^£)JL, #7} ^J^.*^ ol7]-5]^ #^3}- ^71 Ajjr 

°H A oM #^ ^iXH^ A] 31^ j^-^g. ^-^g-Al^ M-^CLS. f>}^ 1"^^ # 

-ff#Xl nflS-E^ ol-g-BV olE^ti. XH 
23] 

Xl 22%H1 5^^, ^7] ^ 7 floJ 

^7l ^-7] A]^^ ^Efloll ^ ^ XI 1^ 

XHH; 

^"71 Xl l^^TflolB^l M^iJL ^ #7] e]XlA]Jr.g. uflco^/J^ ^ 
1^^7flo]E; 

#^*Rr xl 2*1^XHB; 

#i^Kr XI 33^X1 <XH; 
A o v 7l XI 3##Xl°lBS] mrmiSiQ ^7} sl^lAi^s. u£t=^av^^ ^ 2^J=XMB 

4 V 7] #^S]- -^71 a] 3-0] ^6\) rcj-sl- AV 7 1 XI 2\£.ELXHB^ ^30. 

^- #3*Rr XI 4*1^7lHB» §>tt ^-fr^Xl XI S. ell- <>1 

-g-*l o]E^y. XH 
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24] 

*fl 19%H1 5U<>H, #7l $LVi\ S.^ #*l^ 

#7] ^^Jl ^ #7l <?H°11- Aj^l- oflt=<£AH^ ^ 3<?H=7flolBl- ^ul 

f-^T ^#.9_S *>fe 1-^^ # 6.^^11 Oj-g-*}- oiE^y. *ih 

[*c^# 25] 

4 17*cMl 5a°H, #7l efl^Ei aflo^^ 

#7l 4<?H^.7ll olH^l #^-§- *l<3*Rr 1*1 

#7l 4<?H=7flolE^ #^A]Jr<2}- ^ l^<^^Lo| i^><£#^ 

*H 2^o>t11o1h; 

#7l *fl 2i^o>7l)olH^ #^ *1<£SH # 7 ] el-olH afl<H Aisl- #^*Kr 7)1 2^1 

#7] *fl 3^1-711 ojeol #^^1^1- ^l^^H #71 ^ #ellolB #J:# 
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